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Recent trends in the distribution patterns and catch rates from
trawl surveys in Lake Victoria, Tanzania
O.C. MKUMBO, TAFIRI, P.O. Box 475, Mivanzci, Tanzcinicí
Abstract: Trawl surveys to assess the stocks of Lake Victoria for estimates of
biomass and yield, together with the establishment of exploitation patterns, are being
undertaken under the Lake Victoria Fisheries Research Project. Preliminary surveys
to establish the sampling stations and strategy were carried out between October 1997
and February 1998. Three cruises to cover the whole of the Tanzanian waters were
undertaken with a total of 133 sampling stations. Data on catch rates, species
composition and distribution were collected.
Three sampling areas were designated: area A stretches from Kome and Buhiru
islands in the south west, north eastwards to the south west of Ukerewe island; area B
is from the Tanzania-Kenya border southwards to the north west of Ukerewe island;
area C covers from the Tanzania - Uganda border southwards to Kome island. In
each area, almost the same distribution pattern over depth was found. Lates niloticus
(L.) formed over 90% of the total catch. Most L. niloticus were from 5-40 cm TL.
Abundance decreased with depth, few fish were found deeper than 40 m and most fish
were caught at <20 m deep. Catch rates varied considerably between stations and
areas. Area A had the highest catch rates with little variation over the stations. There
is an indication of recovery of species diversity compared with the surveys of RV
Kiboko (1985 & 1989).
Introduction
Lake Victoria fish stocks and the fisheries have undergone remarkable changes over
the past 20 years. Signs of overfishing were reported as early as 1970 when catch
rates for tilapia dropped from 50-100 fish per 50-m long net with 127-mm stretched
mesh Worthington & Worthington 1933) to less than five fish (Ssentongo 1972).
Lates niloticus (L.) and tilapiines introduced in the late 1950s further altered the
fishery. Although this brought undeniable benefits to the economy (Greboval 1990),
a number of native fish species disappeared or have decreased to very low levels. The
lake's ecosystem and food web have changed and indeed are still in the process of
change, thus affecting the fisheries and the lake resources in general (Ogutu-Ohwayo
1990; Witte et al. 1992; Mkumbo & Ligtvoet 1992). Increased pollution and clearing
of the peripheral wetlands (Hecky 1993; Kaufman 1992; Muggide 1993; Ochumba &
Kibaara 1989), which served as fish nursery grounds, may be seriously affecting the
fisheries and the lake resources in general. Many food fish species as Oreochromis
esculentus (Graham), Bagrus doernak Forsskãll, C/arias gariepinus (Burchell), Laheo
victorianus Boulenger and the haplochromines (once important for fishmeal) have
almost disappeared. More recently, even L. nh/oticus, the most important fish in the
fishery, shows signs of declining (Othina & Osewe-Odera 1996; Tanzania Fisheries
Department and TAFRI unpublished data).
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With this change in the fishery resources, a number of management measures were
effected including a ban on beach seines and under-sized mesh nets (<127 mm
stretched mesh) in 1994, and a ban on trawlers in 1996.
Despite increased total fishing effort, efficiency of fishing gear and extension of the
fishing grounds to maintain the yield, there has been a progressive decline in catch per
unit of effort (CPUE) and mean size of fish caught (Ligtvoet & Mkumbo 1992;
Mkumbo 1996 unpublished).
Tanzania shares the resources of Lake Victoria with Kenya and Uganda and thus there
is a need for cooperation in management. The lake-wide stock assessment project
under the Lake Victoria Fisheries Research Project (LVFRP) funded by EU was
therefore implemented. The stock assessment objectives of the project include the
derivation of estimates of biomass, exploitation rates, and the fish distribution
patterns.
A preliminary survey to explore the sampling areas and establish the sampling
stations and the strategies has been completed. This paper gives the species
composition and the catch rates over the Tanzanian part and the distribution pattern by
depth. Results of the 1969-1970 RV Ibis trawl surveys by Kudhongania & Cordone;
and the 1-IESTITAFIRT RV Kiboko 1985-1989 surveys are given for comparison.
Materials and methods
Establishment of Sampling area and Stations
The Tanzania part of Lake Victoria was divided into three areas. Area A stretches
from Kome and Buhiru islands in the south west, north eastwards to the south west of
Ukerewe island, including Speke Gulf and Mwanza Gulf. Area B is from the
Tanzania-Kenya border southwards to the north west of Ukerewe island. Area C
covers the Kagera waters from the Tanzania Uganda border southwards to Kome
island, including Emin Pasha Gulf (Fig. 1).
The sampling stations were allocated using gridlines of five nautical mile squares
based on degrees and minutes of latitude on hydrographic charts. In each square, one
sampling station is allocated depending on depth. In very deep waters, stations are ten
to fifteen nautical miles apart. Different depth ranges were covered depending on the
actual depth of a given square. A total of 133 stations were established but only 103
were trawled with the rest either having rocky substratum or anoxic hypolimnion with
persistent thermocline.
Sampling
The research vessel, RV Victoria Explorer, length 17m and a 250-HP engine, was
used for bottom trawling with a net of 22.6-m head rope and a codend of 25-mm
mesh. Towing speed was 3 - 3.6 knots and trawling duration was 30 minutes.
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Data recording and analysis
The treatment of the catch depended ori its size. If it was small enough, the entire
catch was sorted into species, weighed, and every fish measured (TL (cm) and weight
(g)). If the catch was too large to handle in this way in the time before the following
sample was landed, the larger fish above about 35 cm TUL were sorted from the catch
and measured individually. The remaining small fish under 35 cm TL were sub-
sampled by taking about three shovelfuls of fish from the thoroughly-mixed heap of
fish on deck. A key proviso was that the sample must be of about 200 fish, thus the
number of shovelfuls of fish to be taken depended on the average size of fish in the
sample. The weights of the sub-sample and full sample from which the sub-sample
was taken were used to obtain the raising factor.
On each day, catches of the last haul were gutted to determine sex and maturity and
for analysis of stomach contents.
Results
Laies niloticus dominated the catches in all three areas (Table 1). In area A, L.
niloticus contributed 90% of the total catch, while it was 99.4% in area B and 84.8%
in area C. In areas A and C, haplochro mines contributed 2% of the total catch. All
other species contributed less than 1% of the total catch.
Area A had the highest number of species caught followed by area C and then B
(Table 1). Thirteen species groups were recorded. This treats several species of
haplochromine cichlids as one category.
The area A catch rate for L. niloticus was 247 kg hf', while in B and C it was 360 kg
hr and 85 kg hr respectively. The high catch rates of Area B were influenced by
very high catches in Mihuru Bay/Masonga Bay (1400 kg hi'). Catch rates for other
species were less than 1 kg hf' except for haplochromine cichlids (2-6 kg hi').
Figure 2 shows the distribution of L. niloticus with depth. In all three areas, numbers
decreased with depth. Very few fishes were found in depths from 30-40 m and few
fish were found deeper than 40 m except in Area C.
Length frequency distributions by area (Fig. 3) and by depth (Fig. 2) show that the
majority of fish caught were below 45 cm TL in all the depth ranges, well below the
size at first maturity, which was 60 cm TL for males and 95 cm TL for females in
1987 (Ligtvoet & Mkumbo 1990).
Disc.zssion
Species diversity was much lower than recorded by Kudhongania and Cordone (1974)
(Table 2), but there is an indication of recovery when compared with the RV Kiboko
catches of 1985-1989 (Table 3) (Ligtvoet et al. 1995). The present species
composition is closer to the 1969/1970 composition but with marked differences in
the catch rates for the different species.
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During the 1969/1970 RV Ibis surveys, the average catch rate for haplochromines was
450 kg hr' and for L. niloticus 1.0 kg hr-i. Other species, O. esculentus (18 kg hf'),
B. docmak (29 kg hf'), C. gariepinus (21 kg hf'), Proiopterus aethiopicus Heckel (12
kg hf') and Synodonlis spp. (13 kg hr'), had high catch rates compared to the current
survey. Some of these species had relatively high catch rates in the 1985 RV Kiboko
surveys but by 1989 the catch rates had decreased (Table 3). Laies niloticus catch
rates increased from 75 kg hr' in 1985 to 95 kg hf' in 1989 and 247 kg hr' in 1997 in
area A.
The length at maturity reported above for L. nilolicus was calculated during the early
stages of the Nile perch population expansion and has since been reduced (TAFIRI,
unpublished data). The current length at maturity is being re-examined for
presentation at the next FIDAWOG workshop.
Further research to complement the trawling programme is underway. Bottom
trawling covers a very small proportion of the water column. The vessel's echo
sounder and the hydroacoustic survey conducted in Ugandan waters in February 1999
showed fishes are distributed in the surface and the middle waters as well as on the
bottom. In addition to the bottom trawling and hydroacoustic surveys, multimesh,
multidepth gilinetting surveys will be conducted and fishery-dependent data will be
collected. Data from all surveys will be combined to estimate the biomass, yield and
distribution of the stocks.
Hydroacoustic data show that the deep waters below the thermocline are uninhabited
for most of the year. This is a result of the deterioration of the lake's water quality
with increased anoxia at the bottom (Kaufman, 1992). As a result of the anoxic
conditions, bottom trawling is an unsuitable sampling method for a large part of the
Tanzanian waters, and the sampling regime has been adapted to take account of this.
If initial trawis in deep water each month yield no fish and the oxycline is visible as a
continuous line on the echo sounder screen, effort for the rest of the month's survey is
concentrated in water shallower than the oxycline depth.
The present surveys have established sampling procedures. Bottom trawl surveys
with the new gear will now take place monthly. The trawl data will be supplemented
by data from other gears covering the whole water column to meet the objectives of
the project.
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Future research
This report presents preliminary results from the first trawl surveys conducted using
the RV Victoria Explorer, but with non-standardised gear. The purpose of the surveys
was to establish the sampling stations and methods to be used. They achieved these
aims and a full sampling programme was implemented. By the time of the third
FIDAWOG meeting, surveys were being carried out monthly using the new
standardised gears.
In the next F1DAWOG workshop, results of the new surveys will be prepared in much
more detail. Length frequency data will be analysed and compared in the three
Tanzanian zones to see if differences in mortality can be observed. Length at maturity
will be assessed and progress in feeding studies reported. Results will be compared
with those collected using identical trawl gear in Ugandan and Kenyan waters.
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Figurc 1. Map of the Tanzanian waters of Lake Victoria, showing the three areas into which
the lake is divided for the trawl surveys.
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